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Δɽ͔͠͠ɼ͜ͷྫͰ͸ࡧݕର৅ಈըͷ 1226 ≤ i ≤ 1404ͱ 2226 ≤ i ≤ 2404
ͷ۠ؒͰखΛୟ͘ಈߦ͕࡞ΘΕ͍ͯΔ͕ɼͦͷ۠ؒʹ͓͍ͯ૬ޓ૬ؔ
ؔ਺͕௿Լ͍ͯ͠ͳ͍͜ͱ͕Θ͔Δɽ






















































f(x)g(x+ i) (i = 0, 1, ..., N − n+ 1) (3.1)
ͨͩ͠ɼf(x)g(x + i)͸ࡧݕΩʔಈըͷ x൪໨ͷॏ৺ͱࡧݕର৅ಈը
ͷ x+ i൪໨ͷॏ৺ؒͷڑ཭Λද͢ɽ
཭ͷ࿨Λਤڑಈըͷॏ৺ؒ࡞ର৅ಈըͱϘΫγϯάಈࡧݕ ࣔʹ3.4











































ମྖҬ৘ใΛجʹɼۭؒ࣌Ґஔ x = (x, y, t)ʹ͓͍ͯ S (x)ͱK (x)Λಈମ
ྖҬͰ͋Ε͹ 1ɼͦ͏Ͱͳ͚Ε͹ 0ͱ͢Δʢx, y͸ϚΫϩϒϩοΫΛ୯Ґ
ͱ͠ɼt ͸ϑϨʔϜΛ୯Ґͱ͢ΔʣɽͦͷޙɼS (x)ͱK (x)ͷͦΕͧΕͷ
஋͕ܭ߹ 1ʹͳΔΑ͏ʹਖ਼نԽΛ͏ߦɽͦͯ͠ɼࡧݕΩʔΛۭؒ࣌త
ʹεϥΠυͤ͞ͳ͕ΒBhattacharyya܎਺ [4]Λ༻͍ͯྨࣅ౓ࢉܭΛ͏ߦɽ





















ਤ 4.1: ࿦จ [5]ͰͷࡧݕΩʔಈըͷྫ
֤ಈըͱ΋ϑϨʔϜϨʔτ͸ 25fpsͰ͋ΔɽϑϨʔϜαΠζʹ͍ͭͯ














ಈൣ࡞ғͷ൑ఆΛ Python 3.6Ͱ࣮૷ͨ͠ɽ࣮૷ʹ͓͍ͯ͸ FFmpeg[14]ɼ
OpenCV[15]ͷϥΠϒϥϦΛ༻͍ͨɽ·ͨɼ͜ΕΒͷϓϩάϥϜ͸࣍ͷ
PC্ʹͯಈͨͤ͞࡞ɽ
• MacBook Pro(Retina, 15-inch, Mid 2015)
• macOS Mojave όʔδϣϯ 10.14.5
• ϓϩηοαɹ 2.5 GHz Intel Core i7



















ᮢ஋ ਖ਼ྫ TP FP FN Recall Precision
1410 503 375 4 128 74.6% 98.9%
1420 503 375 4 128 74.6% 98.9%
1430 503 375 4 128 74.6% 98.9%
1440 503 390 4 113 77.5% 99.0%
1450 503 390 4 113 77.5% 99.0%
1460 503 434 4 69 86.3% 99.1%
1470 503 478 1146 25 95.0% 29.4%
1480 503 478 1146 25 95.0% 29.4%
1490 503 478 1146 25 95.0% 29.4%
1500 503 478 1146 25 95.0% 29.4%
ද 4.2: खΛୟ͘ಈ࡞ͷݕग़݁Ռ
ᮢ஋ ਖ਼ྫ TP FP FN Recall Precision
910 518 375 40 143 72.4% 90.4%
920 518 389 40 129 75.1% 90.7%
930 518 389 40 129 75.1% 90.7%
940 518 411 40 107 79.3% 91.1%
950 518 411 40 107 79.3% 91.1%
960 518 432 92 86 83.4% 82.4%
970 518 460 540 58 88.8% 46.0%
980 518 460 540 58 88.8% 46.0%
990 518 460 540 58 88.8% 46.0%
1000 518 486 540 32 93.8% 47.4%
20
ද 4.3: खΛৼΔಈ࡞ͷݕग़݁Ռ
ᮢ஋ ਖ਼ྫ TP FP FN Recall Precision
1240 497 345 0 152 69.4% 100.0%
1250 497 377 16 120 75.9% 95.9%
1260 497 377 16 120 75.9% 95.9%
1270 497 377 16 120 75.9% 95.9%
1280 497 377 16 120 75.9% 95.9%
1290 497 377 16 120 75.9% 95.9%
1300 497 377 16 120 75.9% 95.9%
1310 497 377 16 120 75.9% 95.9%
1320 497 377 16 120 75.9% 95.9%










ಈ࡞ Precision Recall F-measure
ϘΫγϯά 89.3% 99.1% 92.3%
खΛୟ͘ 79.3% 91.1% 84.8%
खΛৼΔ 75.9% 95.9% 84.7%
࿦จ [5]ͱൺֱͯ͠ 3ಈ͢࡞΂ͯʹ͍ͭͯ F஋্͕ճΓϘΫγϯάಈ
͸͍͓ͯʹ࡞ F஋͕ 3.5%ɼखΛୟ͘ಈ࡞Ͱ͸ 20.0%ɼखΛৼΔಈ࡞Ͱ͸
38.4%্ճΔ݁Ռͱͳͬͨɽ
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ද 4.5: ࿦จ [5]ϕετείΞ
ಈ࡞ Precision Recall F-measure
ϘΫγϯά 91.1% 86.7% 88.8%
खΛୟ͘ 66.2% 63.5% 64.8%



























• MacBook Pro(Retina, 15-inch, Mid 2015)
• macOS Mojave όʔδϣϯ 10.14.5
• ϓϩηοαɹ 2.5 GHz Intel Core i7












































3Dॏ৺ۂઢΛ༻͍ͨఏҊख๏ 1Ͱ͸ 3ಈ͍ͣ࡞Εʹ͓͍ͯ΋ɼख๏ [5]
ΑΓ্ճΔ͜ͱ͕Ͱ͖ͨɽҰํͰۭؒ࣌తͳಈ࡞ख๏Ͱ͋ΔఏҊख๏






ಈը TP FP FN Recall Precision F-measure
ਓ෺ 1A 155 73 0 1.00 0.68 0.81
ਓ෺ 1B 159 78 0 1.00 0.67 0.80
ਓ෺ 2A 152 21 0 1.00 0.88 0.94
ਓ෺ 2B 148 44 0 1.00 0.77 0.87
ਓ෺ 3A 165 61 0 1.00 0.73 0.84
ਓ෺ 3B 165 410 0 1.00 0.29 0.45
ද 4.7: खΛୟ͘ಈ࡞ͷݕग़݁Ռ
ಈը TP FP FN Recall Precision F-measure
ਓ෺ 1A 129 5 33 0.80 0.96 0.87
ਓ෺ 1B 179 32 0 1.00 0.85 0.92
ਓ෺ 2A 169 9 4 0.98 0.95 0.96
ਓ෺ 2B 159 9 15 0.91 0.95 0.93
ਓ෺ 3A 134 3 31 0.81 0.98 0.89
ਓ෺ 3B 162 309 0 1.00 0.34 0.51
ද 4.8: खΛৼΔಈ࡞ͷݕग़݁Ռ
ಈը TP FP FN Recall Precision F-measure
ਓ෺ 1A 169 46 6 0.97 0.79 0.87
ਓ෺ 1B 148 3 10 0.94 0.98 0.96
ਓ෺ 2A 135 1 19 0.88 0.99 0.93
ਓ෺ 2B 157 3 0 1.00 0.98 0.99
ਓ෺ 3A 152 49 11 0.93 0.76 0.84
ਓ෺ 3B 158 12 7 0.96 0.93 0.94
ද 4.9: ಈ͝࡞ͱͷ F஋ͷൺֱ
ख๏ ϘΫγϯά खΛୟ͘ खΛৼΔ
ఏҊख๏ 1 0.92 0.85 0.85
ఏҊख๏ 2 0.79 0.85 0.92
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